Pneumothorax is relatively more frequent in the first month of life than in other times of life. We aim to analyze the demographics, characteristics, incidence, factors associated, seasonality, treatment modality and mortality of pneumothorax of newborns. The methods that we used were a cross-sectional study of 97 newborns with pneumothorax over a period of 24 months January 2017 and December 2018. The patient's demography and characteristics of delivery were studied. Additional analyses of the incidence, severity, risk factors associated it, monthly and seasonal variation, diagnostic workup, treatment modality and mortality of pneumothorax. Our results show that the pneumothorax was diagnosed in 97newborns with an incidence of 7.1%. 57 were males and 40 were females. 43% were preterm and 57% was the term. The birth weight was normal in 60 newborns. 64% were born inside the hospital. 61% were delivered by cesarean section. Of these, 57% right side, 40% left side and 3% bilateral. Pneumothorax was mild in 11%, 48% moderate and 41% tension. A slight spring and summer preponderance, 19(20%) ,19(20%) occurred in spring (2017,2018 )respectively and 17(18%),18(19%) in summer (2017,2018)respectively . Active resuscitation was the predominant associated factor that occurred in 39%. 97% of pneumothorax required drainage. 21% of newborns died. The highest mortality was observed in severe pneumothorax. We concluded that the incidence of newborns pneumothorax was relatively frequent. Newborns resuscitation should be done very carefully. More studies are needed to investigate the seasonal factors of pneumothorax in the 1st month of life. the 1st month of life. This study was designed to analyze the demographics, characteristics, incidence, factors associated, seasonality, treatment modality and mortality of pneumothorax in the first month of life.
Introduction
Pneumothorax is characterized by air escapes into the pleural cavity (1) (2) . Pneumothorax is relatively more frequent in the first month of life than in other times of life (1) (3) (4) (5) . It occurs more commonly in the 1st three days of life (6) . Pneumothorax in the first month of life is probably due to increasing trans pulmonary pressure with the 1st onset of breathing after birth (7) . Pneumothorax in the first month of life can occur due to active resuscitation (2) (7) (8) (9) (10) (11) (12) . MAS, CPAP, and MV are precipitating factors for pneumothorax in the first month of life (13) (14) (15) (16) .
Early and correct diagnosis of pneumothorax in the 1st month of life is vital because it is a life-threatening condition (16) . The diagnosis of pneumothorax in the first month of life relies on chest radiogram and clinical assessment (11) (17) (18) . Degree of pneumothorax (severity) was classified according to the percentage of pneumothorax on chest radiogram: less than or equal 20% of hemithorax was considered mild, 21-40% of hemithorax was considered moderate and more than 40% of hemithorax was considered severe (5) (19) . Delayed diagnosis and treatment of pneumothorax in the first month of life are contributing factors to serious complications, poor outcome and high mortality (16) (20) . The adult literature suggested that the higher rates of occurrence of pneumothorax in a season of the year (winter and spring) (21) , and the other literature (22) observed that the higher rates of occurrence of pneumothorax in spring. There is no available published study for monthly and seasonal variation of pneumothorax in the 1st month of life, this is the 1st study examining monthly admission frequency and seasonality of pneumothorax in
Patients and Methods

Study design
A cross-sectional study was carried out in the pediatric surgery unit of Al-Ramadi Children and Maternity Teaching Hospital, Anbar-Iraq over a period of 24 months between January 2017 and December 2018. The study includes 97 newborns aged from birth to 15 days. All newborns with pneumothorax admitted to the NCU were Included in the study, while there were no exclusion criteria for this study. The diagnosis of pneumothorax based on chest radiogram and clinical examination. All the obtained data were studied using patient's demography like birth weight, gender, and gestational age, we defined birth weight as low if there was less than 2.5kg, as normal if it was more than or equal 2.5kg.
The term neonate was considered if the gestational age more than or equal 37 weeks and the preterm neonate was considered if the gestational age less than 37 weeks. Data about characteristics of delivery (place, type of delivery) and need of active resuscitation (chest compressions or mask/bag ventilation) after delivery were also collected. Participants were evaluated for incidence, characteristic (age of presentation, laterality, and severity), factors associated, monthly and seasonal variation, diagnostic workup, treatment modality and mortality of pneumothorax. Severity of pneumothorax (degree of pneumothorax) was classified according to percentage of pneumothorax on chest radiogram: less than or equal 20% of hemithorax was considered mild= 11(11%) neonates, 21-40% of hemithorax was considered moderate= 46(48%) neonates and more than 40% of hemithorax was considered severe (tension) = 40(41%) neonates. Daily follow up of neonates during their stay in the hospital (clinical examination and by chest radiogram was provided. Ethical approval was obtained from the ethical approval committee at the University of Anbar.
Statistical analysis IBM's SPSS Statistics (Statistical Package for the Social Sciences) for Windows (version 25, 2017) and
Microsoft Excel for Windows (2019) was used for statistical analysis of the collected data. All tests were conducted with a 95% confidence interval. P (probability) value when ˂ 0.05 was statistically significant. Categorical variables were expressed as frequency and percentage. One sample Chi-square (Goodness of fit test) was used to compare the actual frequency of each subcategory against its expected frequency assuming all subcategories have equal incidence at presentation.
Results
Over a period of study (24 months), 10.348 newborns admitted to NCU, 97 neonates aged from birth to 15 days with a diagnosis of pneumothorax were reviewed. Based on the total number of admission (10.348), the incidence of pneumothorax was 7.1%. Out of 97 neonates, 57(59%) were males and 40(41%) were females. The overall male to female ratio was 1.4:1. The mean gestational age was (36.39 weeks) ranged between 30-41weeks, 42(43%) were preterm and 55(57%) were the term. The birth weight of these newborns was normal in 60(62%) neonates and it was low in 37(38%) neonates ( Figure 1 ). 
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Of the 97 neonates, 62(64%) newborns were born inside the hospital while,35(36%) newborns were born outside the hospital. 59(61%) newborns were delivered by cesarean section and the other 38(39%) neonates by vaginal delivery. There were 38(39%) newborns in the study who needed active resuscitation (Figure2).
Figure (2): Characteristics of delivery:
We observed 77(79%) neonates developed pneumothorax at the age of 2 days or less and the rest 20(21%) neonates presented after the age of 2 days. Of the 97 neonates of pneumothorax, 55 (57%) were on the right side, 39 (40%) were on the left side and 3 (3%) had bilateral involvement. For the severity of pneumothorax was mild in 11 (11%) neonates, 46(48%) neonates were moderate and 40 (41%) were tension (severe) ( Figure 3 ).
Figure (3): Characteristics of pneumothorax:
During the study period, monthly admission of pneumothorax appear to be statistical significant with a strong increase in (March 8 neonates, April 9 neonates and July 10 neonates) 2017 and (march 9neonates, July 9neonates, August 8neonates) 2018, (p value= 0.047, 0.013, 0.003, 0.013, 0.013 and 0.047) respectively ( Table  1 ). The factors associated with pneumothorax in the first month of life are shown in table (3) . Active resuscitation was the predominant factor which occurred in 38(39%) neonates followed by RDS which occurred in 20 (21%) neonates, TTN was performed in 13(14%)neonates, 7(7%) neonates with unknown cause, (CPAP and MV ) each in 5(5%) neonates, MAS was seen in 4(4%) of neonates, sepsis was seen in 3(3%) of neonates and 2(2%)neonates with pneumonia. 
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Discussion
Pneumothorax is one of the main causes for admission of newborns to the NCU (5) . It varies in incidence depending on the area and the population (3) . The incidence of neonatal pneumothorax of published studies is shown in table (5) . In our study, from 10.348 neonates admitted to the NCU, 97 neonates with a diagnosis of pneumothorax, the incidence of pneumothorax were 7.1%. This seems to be a higher incidence from the results of other studies (Table 5 ), this might be due to varies of etiologies of pneumothorax in our study in comparing to the etiologies of pneumothorax of other studies.
©Annals of Tropical Medicine & Public Health S233
Among 97 newborns, 57(59%) were males and 40(41%)were females. The overall male to female ratio was 1.4:1. There is a male predominance in this study which agrees with reports of other studies (3)(6)(24) that found (m=45,f=41),(m=12,f=10), (m=42,f=29) respectively.In this study the mean gestational age was (36.39 weeks) ranged between 30-41weeks, 55(57%) were term and 42(43%) were preterm which agrees with reports of other series(11)(19)that found (term=69.88%and preterm=30.12%), (term=83% and preterm=17%) respectively.
The birth weight of these newborns was normal in 60 (62%) neonates and it was low in 37(38%) neonates, these findings confirmatory to the other studies (11) (19) were found normal birth weight (77%, 59%) respectively. In this series 62 (64%) newborns were born inside the hospital, while 35 (36%) newborns were born outside the hospital. This result is consistent with Mannan, M.A. et al (11) and Hadzic, D. et al (3) who found that inborn status (78.31%, 63.64%) respectively. 59(61%)newborns in this study were delivered by cesarean section, a nearly similar observation was reported by Vibede.L et al (24) , Apiliogullari, B. et al (19) and Silva, I.S. et al (4) in which (55%, 67%, and 55%) newborns were delivered by cesarean section respectively.
Pneumothorax in 1st month of life is generally noticed in the 1st three days of life, we observed 77 (79%) neonates developed pneumothorax at age of 2 days or less and the rest 20(21%) neonates presented after age of 2 days, In agreement with the literature (11) (19) found that pneumothorax developed in the 1st 48 hours of life in 24(80%), 60 (72%) respectively. Of the 97 neonates, pneumothorax was 57% on the right side, 40% on the left side and 3% had bilateral involvement. This finding was similar to Lim,H.S. et al. (1) (right=37, left=7 and bilateral=6 ) and Silva,I.S. et al. (4) (right=37, left=35 and bilateral=8 ). There is a scarcity of studies on the severity of pneumothorax, we found that pneumothorax was graded as mild in 11 (11%) neonates, moderate in 46(48%) neonates and 40 (41%) were tension (severe), nearly similar observation was reported by Apiliogullari, B. et al. (19) found that degree of pneumothorax was 4, 14 and 12 for mild, medium and severe respectively. This is the 1st study examining the effects of monthly admission and seasonal variations on the incidence of pneumothorax in 1st month of life. During the study period, monthly admission of pneumothorax appears to be statistically significant with a strong increase in (march 8neonates, April 9neonates and July10neonates) 2017 and in (march 9neonates, July 9neonates and August 8neonates)2018, (p value= 0.047, 0.013, 0.003, 0.013, 0.013 and 0.047)respectively, also we observed a slight spring and summer preponderance 19(20%), 19(20%) occurred in spring (2017, 2018) respectively and 17(18%), 18(19%) in summer (2017, 2018) respectively. The adult literature suggested that the higher rates of occurrence of pneumothorax in a season of the year (winter and spring) (21) , and the other literature (22, 28, 29) observed that the higher rates of occurrence of pneumothorax in spring, we have observed that newborns with pneumothorax are presented in clusters. There is no clarity regarding the factors or causes for the apparent increase in the seasonality of pneumothorax in 1st month of life.
Active resuscitation was the predominant factor which occurred in 38 (39%) neonates followed by RDS which occurred in 20(21%) neonates, TTN was performed in 13 (14%) neonates, 7(7%) neonates with unknown cause, (CPAP and Mechanical ventilation) each in 5 (5%) neonates, MAS was seen in 4 (4%) of neonates, sepsis was seen in 3 (3%) of neonates and 2 (2%) neonates with pneumonia. This study was similar to the results conducted by other studies Aly, H. et al (2) found that 19 of 33 newborns with pneumothorax were resuscitated, AL Mary, A. et al (6) found that bag-mask resuscitation (36.4%) is the commonest risk factors of pneumothorax in 1st month of life, while Silva, I.S. et al (4) found that resuscitation at birth (46%, p value=<0.001) significantly associated with pneumothorax. Ngerncham, S. et al (12) demonstrated that vigorous resuscitation (36 of 44newborns) increases the risk of pneumothorax in 1st month of life. The other common associated factors of neonatal pneumothorax were RDS, TTN, CPAP, Mechanical ventilation, MAS, sepsis and pneumonia (1) (4) (6) . Only 3 (3%) neonates of mild pneumothorax were treated conservatively, while the rest of the neonates 94 (97%) required a thoracotomy tube for drainage, which was similar to the results conducted by Hadzic, D. et al (3) that found 21newborns with pneumothorax required thoracic drainage and only one newborn was treated conservatively.
The outcome for 97 neonates in the study, 77 (79%) neonates was survived, while 20(21%) neonates died. The highest mortality was observed in severe pneumothorax 7 (35%) deaths followed by (RDS and Mechanical ventilation) each in 4(20%) deaths, CPAP in 3 (15%) deaths and (MAS and sepsis) each in 1(5%) death. The mortality of this study was preferable when compared to other studies Silva, I.S. et al (4) found that 30% of newborns died, Esme H et al (26) found that death rate 25% of pneumothorax newborns, Apiliogullari, B. (19) found that 10(33%) of 30 neonates died and Navaei F et al (27) found that death rate 65% of pneumothorax newborns. This is might be due to the different characteristics of pneumothorax. The strength of the present study was a cross-sectional study, the use of a recent (2017 -2018), data add of pneumothorax evaluation in 1st month of life in Iraq. This research will act as data for the next researches and subscribe to expanding and improving strategies to overcome the problems. The study limitation data were collected from a single hospital, short period study and small sample size.
Our conclusion proves that the incidence of pneumothorax in the 1st month of life was relatively frequent in the NCU. Prompt diagnosis and intervention of pneumothorax in the 1st month of life are needed to improve survival. Newborns resuscitation should be done very carefully to decrease the incidence of pneumothorax in the 1st month of life. Most of the pneumothorax in the 1st month of life required a thoracostomy tube for drainage. More studies are needed to investigate the seasonal factors contributing to the rising incidence of pneumothorax in the 1st month of life. Educating healthcare providers in the newborn's resuscitation room about the risk factors associated with pneumothorax in the 1st month of life and optimizing strategies to combat these problems.
Consent
Written informed consent from the patient's parents has been taken. 
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